
Probabilistic, Context-Sensitive, and Goal-Oriented 
Service Selection

Fabio Casati, Malu Castellanos, Umesh Dayal, Ming-Chien Shan

Hewlett-Packard 
1501 Page Mill road - Palo Alto, CA, 94304

firstname.lastname@hp.com

ABSTRACT
In this paper we propose a novel approach and a platform for 
dynamic service selection in composite Web services. The 
problem we try to solve is that of selecting, for each composite 
service execution and for each step in the execution, the service 
that maximizes the probability of reaching a user-defined goal. 
We first underline the limitations of a priori approaches based on 
having each service provider declare non-functional parameters 
and on trying to select services based on some utility functions 
over these parameters. Then, we propose an approach that 
overcomes these limitations by tackling the problem a posteriori: 
we analyze past executions of the composite service and build, 
using data mining techniques, a set of context-sensitive service 
selection models to be applied at each stage in the composite 
service execution. We show the architecture of a prototype that 
implements this approach and we discuss its benefits over the a 
priori approach. 
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General Terms
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1. INTRODUCTION
Web services and service-oriented architectures are novel 
technologies and frameworks aiming at facilitating application 
integration within and across companies' boundaries. They 
achieve this by means of standardization at the different layers of 
the service description and interaction stacks and by means of 
languages and protocols that enable the definition and deployment 
of reusable components. These factors, along with an increasing 
trend towards developing components that are loosely-coupled, 
makes it possible and easier to create applications and implement 

business processes by combining services provided by the same or 
different companies.

As B2B standardization efforts extend from the IT to the business 
level (e.g., standardize how to define and exchange purchase 
orders), it is likely that different service providers will offer
analogous functionality through standardized interfaces and 
protocols. This enables companies to implement processes that 
dynamically select service providers on a case by case basis to 
achieve optimal quality and performance. For example, a company 
may implement an order fulfillment process which includes
selecting a shipper to deliver goods (Figure 1). If many shippers 
offer the same service interface and protocol (or if reasonably 
simple adapters can be developed to bridge interface and protocol 
differences), then it becomes possible for the company executing 
the order fulfillment process to dynamically select the service 
providers that best meet its needs for each individual order
fulfillment (i.e., for each process execution). Since in Web 
services everything is a service and everyone is a service provider, 
to avoid confusion we use the term process owner (PO) to refer to 
the company that performs dynamic service selection to optimize 
execution cost and quality (in Figure 1 this is the supplier).
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Figure 1. A simplified order fulfillment process

Despite standardization and the progress in service definition 
languages, such a dynamic binding remains a very challenging 
problem, especially when it takes place across organizations. It is 
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